REMARKS 

The application has been amended to incorporate the SEQ ID NOS of the various 
sequences disclosed therein by their respective SEQ ID NOS as assigned in the Sequence 
Listing being submitted concurrently herewith. No new matter is introduced by virtue of 
these amendments. Accordingly, Applicants kindly request that they be entered into the 
instant application. 

No fees are believed due in connection with this response. However, the 
Commissioner is authonzed to charge all required fees, fees under 37 C.F.R. § 1.17 and all 
required extension of time fees, or credit any overpayment, to Pennie & Edmonds U.S. 
Deposit Account No. 16-1 150 (order no. 10342-012-999). 

Respectfully submitted, 



Dated: August 22.2001 



42,983 

Rahul Pathak (Reg. No.) 

Laura A. Coruzzi (Reg. No.: 30,742) 

PENNIE & EDMONDS LLP 

1 155 Avenue of the Americas 
New York, New York 10036-271 1 
(212) 790-9090 
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Exhibit A 

Marked Up Versions of Amended Paragraphs: 
( Additions are underlined, deletions are bracketed) 

On page 5, please replace the paragraph beginning, "FIG. 1 provides a structure -based 
sequence alignment of LuxS proteins..." with the following paragraph: 

FIG. 1 provides a structure-based sequence alignment of LuxS proteins, H. 

b u ri ^Io I f m ^ 

mejim^ihdisj^ 

y^wyeyiU^^ 

i^sEon^^ 

i „yg iSF.OTDNO: 13). 



On page 32, please replace the paragraph beginning, "For native crystals from which 
the atomic structure coordinates of the invention are obtained, it has been found that sitting 
drops comprising about 1 uL of H. pylon LuxS polypeptide (5 mg/mL in 10 mM HEPES, P H 
7.5, 150 mM sodium chloride... "with the following paragraph: 

For native crystals from which the atomic structure coordinates of the 
mvention are obtained, it has been found that sitting drops comprising about 1 
uL of H. pylon LuxS polypeptide (JSmiDNOI) (5 mg/mL in 10 mM 
HEPES pH 7.5, 1 50 mM sodium chloride, 1 0 mM methionine, 1 mM beta- 
m ercaptoethanol) with 1 uL reservoir solution (32% w/v PEG 1000, 200 mM 
ammonium sulfate, and 100 mM MES, pH 5.75) suspended over 0.5 mL 
reservoir solution for about one week at 20°C provide diffraction quality 
crystals. Similarly, sitting drops prepared by mixing about 1 uL of D. 
radiodurans LuxS polypeptide (SE^IDNO^ (19 mg/mL in 10 mM HEPES, 
P H 7.5, 150 mM sodium chloride, 10 mM methionine, 1 mM beta- 
mercaptoethanol) and 1 uL reservoir solution (26% w/v PEG monomethyl 
ether ("PEG MME") 5000, and 100 mM MES, pH 6.5) suspended over 0.5 
m L reservoir solution for about one week at 4°C prov.de diffraction quality 
crystals. Sitting drops prepared by mixing about 1 uL of H. influenzae LuxS 
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polypeptide ISEOTONOailO "rg/mL in 10 - HEPES, pH 7.5. 150 m M 
sodium chloride, 10 mM meth.onine, 1 mM beta-mercaptoethanol) and 1 uL 
reservoir solution (21% w/v PEG MME 5000, and 100 mM B.s-Tris, pH 6.25) 
suspended over 0.5 mL reservoir solution for about one week a. 1 T C prov.de 
diffraction quality crystals. 

On page 36, please replace the paragraph beginning. "LuxS crystals were also 
obtamed from H. influenzae ^ The «■ ^ ^ "* 

crystals..."with the following paragraph: 

LuxS crystals were also obtatned from H. influenzae LuxS (SEOJDNSU). 
The H influent LuxS crystals, whtch may be native crystals, heavy-atom 
derivative crystals or co-crystals, have a tetragonal unit cell and space group 
symmetry P4,2,2. In one form of crystalline H. influenzae LuxS, the unit cell 
has dimensions of a=129.59 + /- 1.3 A, b-,29.59 + /- 1.3 A, c=53.74 + /- 0.5 A. 
There are likely to be two LuxS molecules in the asymmetric unit, related by 
an approximate 2-fold ax,s. The crystals appear as long (up to 0.4 mm), thin 
(typically 0.05 to 0.1 mm wide) rods. 

On page 36. please replace the paragraph beginning, "LuxS crystals of the invention 
were also obtained from D. radiodurans LuxS. In one form, the D. radiodurans LuxS 
crystals, which may be native crystals... "with the following paragraph: 

LuxS crystals of the invention were also obtained from D. radiodurans LuxS 

( SEQJDNOi3}- I" ™ e form ' the D ' ™ dloduranS LuxS CfyStalS ' ^ ^ 
be native crystals, heavy-atom derivative crystals or co-crystals, have a 
monochnic unit cell and space group symmetry P2, The unit cell has 
dimensions of a=43.71 + /- 0.4 A, b=82.18 + /- 0.8 A, c=49.48 + /- 0.5 A and 
beta = 102.78 +/- 1 .0 degrees. There are likely to be two LuxS molecules in 
the asymmetric unit, related by an approximate 2-fold axis. The crystals 
appear as small blocks (typically 0.05 to .1 mm on a side). In another form of 
D radiodurans LuxS crystals, a C2 monochnic unit cell is observed with 
dimensions of a=51.19 +/- 0.5 A, b=70.14 + /- 0.7 A, c=49.73 + /- 0.5 A and 
beta = 1 12.03 +/- 1.1 degree. There is one molecule of LuxS in the 
asymmetric unit. 
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On page 40, please replace the paragraph beginning. "The present invention prov.des. 
for the firs, ttme, the high-solution <hree-di m ens,onal structure and atomic structure 
coord.na.es of crysta.Une LuxS as determined by X-ray crystallography., "w.th the fol.ow.ng 

paragraph: 

The present invention provides, for the first toe, the high-resolution three- 
dimensional structure and atomic structure coordinates of crystalline LuxS as 
determined by X-ray crystallography. The specific methods used to obtain the 
structure coordinates are provided in the examples, infra. The atomic structure 
coordinates of four crystalline forms of LuxS are appended as Table 7, Table 
8, Table 9, and Table 10 (H. pylon U^EQJDNOU}, H. influenzae LuxS 
1 SEOIDN0i2), D. radiodurans LuxS P2, CSEOJDNOJ), and D. 
radiodurans UixMSmiDNOjJi C2, respectively). 

On page 41, please replace the paragraph beginning, "Examination of residual density 
after modeling of the LuxS protein revealed a patch of density near the metal binding 
site "with the following paragraph: 

Examination of residual density after modeling of the LuxS protein revealed a 
patch of density near the metal binding site. This was successfully modeled to 
be a methionine (see FIG. 11)- This ligand was seen m both molecules in the 
asymmetric unit for H. pylon LuxS (ST^IONO!) ^ H ~ l ^ uenzae ^ 
( SEO_IDNO L 2} and in one of the molecules (B) in D. radiodurans LuxS 
1 SE£JDNCL3), space group P2,. Methionine was present in the polypepide 
solution used for crystallization in lOmM concentration, added to keep Se 
atoms reduced. Thus there is no indication that methionine plays an in nvo 
role as a substrate for LuxS. Indeed, its sidecham is too short to reach the 
metal site (see FIG. 11). However, through modeling with the program 
SPOCK (Christopher, 1998, Texas A & M University) it is apparent that there 
is considerable room for a larger amino acid to bind m this region. When S- 
nbosylhomocysteine, a proposed substrate for LuxS (PCT WO 00/32152), was 
modeled into the ammo acid binding site several highly conserved residues of 
LuxS were identified as significant due to their closed proximity to this ligand: 
Ser 9, His 14, Arg 23, Asp 40, Arg 42, Glu 60, Met 84, Cyc 86, Thr 88, and 
Tyr91. 
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On page 42, please replace the paragraph beginning. "Three crystalline LuxS 
polypeptides dismayed a homodimer interaction in their asymmetric units, and the fourth, the 
D radians C2 crystalline pol y pep,,de...."w,th the following paragraph: 

Three crystalline LuxS polypeptides displayed a homodimer interaction ,n 
,he,r asymmetnc units, and the fourth, the D. rad.odurans C2 cys.alhne 
polypeptide (SEOJMH1. displayed a dtmer with crystallography 
symmetry. The d,mer,zat,on ts illustrated in FIG. 7. This d,menza,,on was 
highly consistent between the three structures (alpha carbon superpositions of 
the d,mers ranging from . .0 A 2 for D. rad.odurans L^SKZIDNOJ) P2 , 
onto H influenzae L^SJ^EOJENOl! ,0 1.2 A 2 for D. radiodurans LuxS 
t gE0JDNO3J P2, onto H. pylori LtrxSiSEQ_IDNOl_D for residues 11-69, 
77-1 18 and 125-152 of each monomer). The surface area buried through this 
interaction is 3930 A 2 for the D. radio**™ P2, LuxS, 3,195 A 2 for the D. 
radiodurans LuxSlSm!DNQL31 C2 crystallography dimer, 4160 A 2 for H. 
influenzae LvxSimimM^- and 4180 A 2 for H. pylon LaxSISEQiB 
NOU) These are very significant, composing nearly a quarter of each 
molecules surface. Thus we propose that LuxS functions as a homodimer in 
solution. More evidence for this ,s the fact that the methionine hgand b.nd.ng 
occurs a. the d,mer interface (see FIG. 7B) and a channel is provided for 
hgand entrance and exit through the opposing molecule (see FIG. 12). 

On page 52, please replace the paragraph beginning, "The subsections below descnbe 
the production of a po.ypept.de containing the H. pylon LuxS protein...."w„h the following 

paragraph: . . 

-The subsections below descnbe the production of a polypeptide containing the H. 
py ,ori LuxS pro,e,n (SEOJDNOL, and the preparation and characterization of diffraction 
quality crystals, heavy-atom derivative crystals." 

On page 54, please replace the paragraph beginning, "The stereochemical quality of 
the atomic mode, was monitored using PROCHECK (LaslcowsK, e, a,., 1993, •'PROCHECK: 
a program to check the stereochemical quality of LuxS structures... ."with the following 

paragraph: 
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The stereochemical quality of the - model was monitored us.ng 
PROCHECK (Laskowsk, e, ai, 1993, "PROCHECK: a program .o check the 
^,y of UxS structures, , Appl. Cryst. 26:283-291). As 
de f,ned,nPROCH E CK.for W .^^ 

(m o,ecu,eA,a„d8 0 .2%(mo,ecu 1 eB)of th eres,d U esm tll e m ode,Kave„ 1 a,n- 
chamtorsionang.esinthemos, favored Ramachandran regions . No rescues 
fal, ,„ the dtsaliowed region. In H. pylon, there are only two res.dues of 
molecule A and none of molecu.e B that fall in the generous* allowed 
reg ,on, The overall G-factor scores are 0,6 ,« pylon, molecule A) and 0,3 
{H. pylori, molecule B). 

On page 54,please replace the paragraph beginning, "The subsections oe,wdescnbe 
.heproduct.onofapolypeptidecon.^ 

H ^fluemae LuxS protein CSEQIDN02}, and the preparat.on and 
eharaetenzatronofdiffracttoncuahty crystals, heavy-atom derivative crystals. 

On page 55, please replace the paragraph beginning, 'The MAD data was indexed and 
TheprogramSnBwasthen used to determme the location of Se,en,um-meth,on,ne ... with 

the following paragraph: 

The MAD data was tndexed and tntergrated us,„ g the program Denzo and 
me rged and sca.ed using the program Sca.epack. The program SnB was then 
JtodetermmetheloeattonofS.enium-me.hiomneSe'shasedontepea, 

wavelength data. These Se s„es (12 of ,4 were found) were refined and phase 
.^ationfortheprotetnohtatnedustngtheprogramSHARPSolomon 

solvent nattentng of the data was subsequently employed in SHARP. The 
resulting map was v.ewed in the program O and found to be of excellent 
qua , ity „,,h essentially a„ of both of the protems in the asymmetric 
cha,n and sidechams, easily v,s,b,e. This nrap was modeled using O to give 

lhe position of near,y a>, of the residues: residues 6 through ,64 (molecule A) 

^through^moleculeBlof,,^^ 

model was refined using the program CNX. 

CM - 2X175 
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0n page S, please repla ce the paragraph beginning, 

. program ,o che* the stereochem.ca, quality of LuxS .,'w,th the foUow.ng 

paragraph: 

The stereochemical quality of .he atomic model was momtored t,s,ng 
PROCHECK (Laskowsk, e< al. 1993, "PROCHECK: a program to check the 
s ,ereochem,ca, quality of LuxS structures," , Appl. Crys, 26:283-29, ,. As 
defined in PROCHECK, for H. influaeae LuxS (SE0JDNO2) there are 
92 8% (molecule A, and 90.8% (molecule B) of the restdues in the mode, have 
ma ,„-cha,n torsion ang.es m the most favored Ramachandran regtons . There 
is only one residue that fa„s in the disallowed region ,H. mfluenzae. molecule 
B, H influenzae has one residue of each molecu.e Ming in the generously 
allowed regions. The overall G-fac.or scores are 0.25 (H. influent. 
molecules A and B). 

On page 5 8, please re P !ace the paragraph beginning, -The subsections below describe 
th eproduc,,o„ofapolypep,,decon^^ 

following paragraph: . . 

The subsections below describe the production of a polypeptide containing the 
D radloduran, LuxS protein (J£0JDNO3), and the preparation and 
characterization of diffraction q ua„.y crysta.s, heavy-atom derivative crystals. 
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Exhibit B 

MARKED UP VERSION OF AMENDED CLAIMS 

2 (Amended, The crystal of Claim 1 where.n ,he LuxS ,s H. pylon LuxS 
iSmmmJ1 , H. influenzae LuxS CSEOJDN02) or D. nuUodurans LuxS (SEQiE 
N03). 

24 (Amended, The method of Claim 23 wherein the LuxS polypeptide is H. 

, , ,vt. <SFO ID NO' 11 H. .W7«e«*K LuxS polypeptide [SE0JBNO.21 
pylori LuxS polypeptide ISM > 

or D. r«di«/««»« LuxS polypept.de 1SJ5CUDN03J. 

33 (Amended) The machtne readable med.um of Claim 32, in whtch the LuxS 

, s „ w ,, 0 ,LuxS(^^ 
i ,.v«i ISFO ID NO:3), 

46 (Amended) The method of CUim 43 in »h.ch LuxS « H. pylon LuxS 
( SK m NOIi H. infl^ae LuxS (SEOJDNOl21 or D. ra^urans LuxS (SEOJD 
NOil). 

51 (Amended) The method of Claim 48 in which the LuxS is H. pylori LuxS 
{mmM y 11 , H. .nfluen.ae LuxS (SE2IDN021 or D. racHodurans LuxS (SEXUEi)- 
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Exhibit C 

PENDING CLAIMS AFTER ENTRY OF INSTANT AMENDMENT 

1 . A crystal comprising LuxS in crystalline form. 

2 (Amended) The crystal of Claim 1 wherein the LuxS is H. pylon LuxS 
NO: 1), , H. influenzae LuxS (SEQ ID NO: 2) or D. radioduram LuxS (SEQ ID 



(SEQ ID 
NO: 3). 

3 The crystal of Claim 1 which is diffraction quality. 

4. The crystal of Claim 1 which is a native crystal. 

5. The crystal of Claim 1 which is a heavy-atom derivative crystal. 

6. The crystal of Claim 1 in which LuxS is a mutant. 

7. The crystal of Claim 6, in which the mutant is a selenomethionine or 
selenocysteine mutant. 

8 . The crystal of Clam 6, in which the mutant is a conservative mutant. 

9 . The crystal of Claim 6, in which the mutant ,s a truncated or extended mutant. 

,0 The crystal of Claim 1 which is charactenzed by a diffraction pattern that is 
substantially s,m„ar to the diffraction pattern of FIG. 2., FIG 3., FIG 4. or FIG 5. 

„ . The crystal of Claim 1. which is charactenzed by a unit cell of .=71 .04 ± 0.vA, 
b=71.04 ± 0.7A, c=130.14±1.3A, a =90.0. b =90.0, and g =90.0. 

, 2 The crystal of Claim 1 , which is characterized by a unit cell of 
a=,29.59 ± ,.3A,b=129. 5 9 ±1 .3A,c=53.74 ± 0.5A,a=90.0,b=90.0.andg-90.0. 
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13 Thecrys.al of Claim ..which ,s characterized by a uni. ceil of a=43.53 ± 0.5A, 
b=8 , .87 ± 0.8A, c=49.30±0.5A. a =90.0. b =102.85, and g =90.0. 

, 4 The crystal ofCla.m 1. whtch is characterized by a unit cel. of a=5..08 ± 0.5A. 
b= 70.04 ± 0.7A, c=49.75 ± 0.5A. a =90.0, b =102.85, and g =90.0. 

15 . The crystal of C.atm 1, whtch ,s produced by a method compristng the steps 
I-, ml „ ng avo,u m eofaso 1 ut,o„co m pns,n g «heLu X Sw i ,havo, Um eofa re se™ r 

solution comprising a precipitant; and 

conta.ner, under conditions sut.able for crystall.zation until the crystal forms. 

16 . The crystals of Clatms 11-14. wherein the precip.tan, is present in a 
concentratton between about 1 5% and about 35% (w/v). 

17 ThecrystalsofClatmsll-Hwheretntheprecpttanttspolyethyleneglycolor 
PEG MME with an average molecular weight between about 1000 Da and about 10000 Da. 

18 . The crystals of Clatms 1 wheretn the solution further composes between 
about 10 mM and about 200 mM buffer. 

19 The crystals of Cairn ,8 wherein the buffer is HEPES, Tris, MES, MOPS, 
BiS-Tns, Sodium cacodylate, ACES, ADA, BBS, or Citric acid. 

20 . The crystals of Cla.ms 11-14. where.n the so.ution further comprises between 
0 mM and about 300 mM ammonium sulfate. 

21 . ThecrystalsofClannsll-H.whereinthesoluttonhasapHofbetweenabou, 
5.0 and about 7.0. 

22 The crystals of Claims 1.-14. which ,s produced by incubating the mixture 
compnsmgLuxS and resolution at a temperature of between about 4 X and about 

25°C. 

-18- CA1 - 281750 
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23 AmethodofmAingttec^ulofCWml.compri.ing: 

^ miHng av 0 H, m eo f a S o 1Ut ,onco mP ns,„ g a LU x S po ly pepu d ew, th avo, Um e 

of a reservoir solution comprising a precipitant; and 

T, lncub a tmglh e m ,x ture o bt a i „e d ,„s t ep(a )0 ve r , h e re se™ rS o 1Ut ,o„, na 

closedc0 n ta ,ne, U n< 1 e r co„ d U,o n ssu taM e f o r c^n, Z anon Unt U l hec ry s t aHo m , 

24 (Amended) The method of Claim 23 wherein the LuxS polypeptide is H 
de SEQ ID NO 1) H. inflvnx* LuxS polypeptide (SEQ ID NO: 2, 
py/ori LuxS polypeptide (SEQ ID NU. j 
orZ>. rarf,«ft- ra .« LuxS polypeptide (SEQ ID N0:3). 

, 5 T he m e,hodofC.a,m23,whe r e,n,hep re c,p,tan„ S P E Go r P EG MMEwt,h 
anaveragemolecularwetght between about 1000 and about ,0000. 

26 . The method of Claim 23, wherein the preeipitant ,s present ,n a concentration 
between about 15 % and about 35 % (w/v). 

2V . The method of Claim 23, wherein the solution further composes between 
about 10 mM to about 200 mM buffer. 

28 The method of Claim 27 wherein the buffer ,s HEPES, Tns, MES, MOPS, 
B,s-Tns, Sodium caeody.ate, ACES, ADA, EES, or Citric acd. 

29 . The method of Clatm 23, wherein the solution further comprises between 
about 0 mM and about 300 mM ammonium sulfate. 

30. The method of Claim 23, wherein the solution has a P H of between about 5.0 
and about 7.0. 

3 , The method of Claim 23, wherein the mixture comprising LuxS and reservoir 
solution ,s mcubated a, a temperature of between about 4 °C and about 25 "C. 

32 A machine-readable medium embedded with information tha, corresponds to a 
thre e-d,mens,ona, statural representation of a e.stal comprising LuxS m crystalline form, 

or a fragment or portion thereof. 
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n r claim 32 in which the LuxS 
. a\ The machine readable medium of Claim 3Z, m 
33. (Amended) The macnin ^ ^q. 2) or D. radiodurans 

1S H . ,v/o, LuxS (SEQ ID NO: 1), H. ^ 

LuxS (SEQ1DNO-.3). 



.,■ naim 32 in which the crystal is diffraction 
34. The machine readable medium of Claim 32, 



quality. 



^ nf Claim 32 in which the crystal is a native 
35 . The machine readable medium of Claim 32, 

crystal. 

n f claim 32 in which the crystal is a 

36 . The machine readable medium of Claim 32, 

heavy-atom derivative crystal. 

a- nf Claim 32 in which the crystalline LuxS is a 

37 . The machine readable medium of Claim 32, 

mutant. 

~f claim 37 in which the mutant is a 
38 . The machine readable medium of Claim /, 

selenomethionine or selenocysteine mutant. 

a - ™ n f Claim 37 in which the mutant is a 

39. The machine readable medium of Claim /, 

conservative mutant. 

«f Claim 37 in which the mutant is a 

40. The machine readable medium of Claim 3 /, m 

truncated or extended mutant. 

compn scs, 1 ,ea t o m ics,™c 1 u re c 0 o t d mat es, OTa su bS e t *e re o f . 

r 1 iivS binding compound, comprising the step of 
43. A method of ,den<,fy,n g a LuxS binding P 

uslng a dimension* structura, represents of LuxS. 

( Al- 281750 I 
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aL uxS substrate bind,ngs,te,,oconi P u,a,,ona 
to bind the LuxS substrate binding site. 

44. The method of C.amr 43 further including the steps of: 

synthesizing the candidate compound; and 

screening the candidate compound for LuxS binding activity. 

45 Th e method of C- 43 ,n which the struck ,n— n comprises the 
^^^^^^^^^ 

46 tended, The method of Claim 43 ,n which LuxS ,s 

NO: 3). 

i comprising the step of 
f T „*S or a fragment thereof comprising 

that binds LuxS. 

utational design comprises the 



47. A method of identifying a LuxS binding compound c 



48. The 



method of Claim 47 in which the computa 



structure of the candidate compound. 

49. The method of Claim 48 further including the steps of: 
synthesizing the cand.date compound; and 



screening the candidate compound for LuxS binding activity. 
50 T heme,h 0 dofClaim4S,nwh,ehthes,ruc, U ra,,nfo m a,,oncompr,ses,he 
a , om , c Lueturecoord,na,esofres,duescompr,s,n g aLuxSsubs,ra,eb,nd,ngs,, 
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5 , (Am e„aea, ^^a^^^H^s 



NO: 3). 



52 A method of designing a mutant LuxS comprising the steps of: 
Id ent,fy,ng a functional amino acd residue in the primary sequence of a 
^ree—na^^ 

molecule. 

53. A method of preparing a mutant LuxS comprising: 
desmgmg a mutant LuxS according to Claim 52; and 
synthesizing the mutant LuxS. 
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